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Water Q“afiv h<otitorbg Q.artcrlyReport

Januzw 8,1998

1.0 INTRODU~ION

Little Seneca Creek watershed is designated as a SpecialProtection &ea (SPA) by the Montgome~ CmmtY
Council. Development within SPAS requires measures to protect water quality and quarrtityso pre- and post-
corrstructimr conditions are near equal. The Clarksbwg Tmm Center is located witi the headwaiters of arr
rnnramedmairrstem tributary, rmdits two tributaries, which flows into Little Seneca Creek.

k enoptiaticarwith the Montgomery CrnrrrtyDepartrrrentof Enviromerrtal Protection ~C-DEP), Biohabitats
developed and irrrplemented a monitoring program for tie Clrrrksburg Tom Center that till morritor water
qurdityand quarrtitybefore constructio~ thm establishing pre-construction baseke conditions. This docunrerrt
is the third quarterly report on the results of the mordtofig prograra.

A detailed description of the project backgrmmd is included irr the fist Water Quality Monitoring Qutierly
Report for Clarksburg Tow Center s.brrritted to MC-DEP on July 23, 1997.

Morritoringprotmls arebased on those established in the report “Water Quahty hventory, Water Quality Plan
Submissions for Clarksburg TOW Center, Montgome~ County, Maryland’ prepared by Biohabitats, hc. rmd
submitted to Montgome~ County Deptient of Environmental Protection on March 27, 1995. Monitorirrg
equipment, protocols, schedule, ruralsite locations are described k the fust qu~erly repOfifor fie Clarksbmg
Tmwr Center.

2.1 F1ow, Rainfall, and Temperature

Automa@ddata loggersareused to record smm flo\v,rairrfall,and temperature at 1Sminute intervals. MonMy
stream flow md rainfall are plotted together for each monitofig station.

-2.1.1 Converting Water Level to Discllarge

The Isco 4120 nutomated flo~vlogger calcldates the water surface elevation by measuring hydrostatic
pressurewith a pressure trmducer irrstalleddirectly in the stream charnel. The relation between water
surface elevation and discharge was detetied by direct field measurement of discharge arrd water
surfaw elevationat d~erent flow stages. Marrnirrg’sEquation was cahbrated with field measurements
and used to extrapolate the relation beyond the range of measured flo\vs. The relation be~een \vater
surface elevation ‘mddischarge is non-linear dlle to irregokrr changes in cross section area with depth,
chmges in channel roughrress, and hysteresis among other reasons. The relation is approximated by a
lirrea fmction developedosing the field measurements in combination \vith the Manrring’s Equation as
described above. Fi~ue 3,1 yaphs the relation at the flo\v logger location.

Eoh:,bha t,, 1“..
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I Stage vs. Discharge
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Fi~e 2.1 Relationbe~een discharge and \vater stiace elevation determined by field measurement at
the Stigtovm Road flo~vlogger loc~tion.

2.1,2 Rainfall Data

One rti gage >vastitalled at the flmv logger monitoring station (new Stigtovm Road) on Mmch 28,
1997. The rain gage monitors rainfall to the nemest 0.01 tich at 15 minute titemals.

2.1.3 Temperahtre

S&em tempcm~ ~vasrecordedat lj minute intewds on each of the tiee tibutties dtig the sptig
and summer months ody, thus temperature data is not included in this repofi. Plots of stream
tempera~e ad a dscussion of the data collected durtig the above mentioned months \vere kcluded h
the first md second qllamerly repons.

Uiol>abitats, ltIc.
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2.1.4 Tributoq Permcment Cross Sections

Two permment cross scetiorrswerereqtied to be established on each of the two tibrrtaries, As per the
protocols, these cross sections were only reqtied to be flow motitored once a quarter. Dtig a site
visit on November 26, 1997, both cross sections were mooitored. At the time of tis visit the west
tibut~ was calculated to have a discharge of 0.05 cfs md the east tributary was calculated tohave a
discharge of 0.06 cfs.

2.1.5 Monthly Szlmma~PIots

Averagemd~&dLscharge values megivenfor eachmontiin Table 2.2. Disch~ge, water elevation
and daily raitiall are plotted in Figores 2.2-2.4.

r

October 1997 November 1997 December 1997

Mean Peak Mean Pe& Mearr Pe&

Logger 0.45 Cfs l.jO cfs 1.89 cfs 36.29 cfs 0.49 Cfs 2.82 cfs

Table 2.2 MontMy average and peak flows for October 1997 through December 1997.
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Fi~Ie 2.2 Waterlevel,dsch~ge, md dailyratiall at the Stingto\m Roadloggerdti,g .Octohm1997.
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FiWre 2.3 Waterlevel,dschwge,md dailyrtiall at theStin@o\m Road loggerdutig November1997.
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Stage vs. ~me

I 0’, 1

OJ J

121/97 000 126/97 0:00 121 1/97 0:00 1216/97 000 1ml/97 0:00 l~6E7000 lml/97000

Date

0.05

0.04

7
= 0.03
=

: 0.02
2

0.01

0

Rainfall vs. ~me

I

1zf/97 0:00 12m7 0:00 121 1/97 000 1216;97 000 1221N7 000 1226/97 0:00 1~1/97 000

Date

Discharge vs. ~Me

f:~

121/97 000 t26197000 121 1E7 OW 12161970.00 l~lR7 UOO 1~~97 000 l~lE7 000

Xme

Fi~e 2.4 Water level,dischwge,anddailyIatiall at Sti~o\m Road loggerdtig Decembm 1S ‘7.
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3.0 Concluding Remark

Water quality mmritorirrg data collected to date represent a 9 month period of pre-cons~ctimr
conditions. This body of moaitorirrg data is p@ of the year-long effort to effectively characterize the
baseltie site conditions, md provide a reference condition to be used irr the evaluation of potential
isrrpactsof the proposed development of Clarksbwg To\m Center.

Flow data ad field observations recorded cluing this qutier reveal that baseflow has izrcreasedon the
mairr stem siuce the second qutierly report. h addition, baseflow returued to both the east md west
tributaries this qrrtier, boti of wfich weredry dtig the second quarter. Due to grmrudwater recharge,
as a direct result of the decrease h the potential evapotranspiration and cessation of water upt~e by
plauts dwirrg the fall md tinter months, the water table has risen k the area, thus, allo~virrgbaseflow
to kcrease in the main stem md retorrr in the Nvotributaries.

Mg this qutier, the strealrr continued to sho\v typical behavior of a head~vaterstrenrrrtith its shofi
lag tie responses to stmm events,md, an increase k baseflow due to gro~dwater recharge darirrg the
fall md winter months. h addition, ive ~vereable to observe ho~vthe stream responds to a stem of
considerablesize. The storm begau on November7th azrdcmrtirruedthrough November 11~ producirrg
a total of 2.72 irrchesofr~iu. Th]s storrrrreached its highest titensi~ early io the storru arrdmatitatied
MS high irrterrsityfor several boors. The figures efilbit hotv the streaor quic~y responded to the high
ktemi~ ad ho\v the dischwge of the strem q~licklydropped back down as the storrrrlost its irrterrsity.
Agab, this flashy response to storrus is typicrd of headwater streorrzs.

The baseline site conditions \vill be more thoroughly discussed irr the next quarterly report which {till
conclude the year-long monitortig effoti. The final qutierly mmritoriug report for the first yew of
morritorirrgwill effectively characterize the stream system based on the data collected throughout the
year.
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